Hemodialysis partners  by Bryan, Fred A. & Evans, Roger W.
Kidney International, Vol. 17 (1980), pp. 350-356
Hemodialysis partners
FRED A. BRYAN, JR., and ROGER W. EVANS
Statistical Methodology and Analysis Center and Center for Health Studies, Research Triangle Institute, Research
Triangle Park, North Carolina
Hemodialysis partners. A 1976 national survey was made to
obtain information about hemodialysis patients and their part-
ners. Results of the survey indicate that a suitable (willing and
capable) partner is a principal consideration of both patient and
physician when they select the site for carrying out dialysis treat-
ment. Results also indicate that the majority of the partners of
the home-hemodialysis population come from the immediate
family (90%), are white (93%), and have at least a high school
education (80.4%). That more than 50% of the patients' partners
in the study had assisted 3 or more years indicates that a stable
relationship is possible on home dialysis. Moreover, even though
machine problems were found to be a continuing major dislike
among partners, most partners (nearly 92%) express little or no
worry over them. Furthermore, the results indicated that the
length of time a partner helps with dialysis is not correlated with
the level of concern with machine problems.
Partenaires d'hémodialyse. Les résultats obtenus au cours
d'une enquête nationale (Etats-Unis d'Amerique) parmi les mal-
ades en hémodialyse et les partenaires des malades en hémodial-
yse a domicile sont rapportés. Les résultats de l'enquête in-
diquent que l'existence d'un partenaire adequat (consentant et
capable) est l'un des principaux facteurs qui determine Ic choix,
par les malades et les médecins, du lieu de Ia dialyse. Les résul-
tats indiquent aussi que dans Ia population en hémodialyse a
domicile en 1976 environ 90% des partenaires appartenaient a Ia
famille proche. L'étude révèle, de surcroIt, qu'une majorité im-
portante (93%) des partenaires sont blancs et que 80,4% ont
poursuivi des etudes supérieures ou audelà. Plus de 50% des
partenaires couverts par l'étude ont assisté des malades pendant
trois ans ou plus, cc qui indique qu'une relation stable est pos-
sible en hémodialyse a domicile. Dc plus, bien que les problèmes
d'appareils soient Ia preoccupation majeure des partenaires, Ia
majorité de ceux-ci n'ont exprimé que peu, ou pas, de ressenti-
ment. L'étude indique aussi que le temps pendant lequel Ic parte-
naire a apporté son aide a Ia dialyse n'est pas corrélé avec le
niveau de preoccupation par les problèmes d'appareils.
Relatively little is known about the partners of
dialysis patients. A few articles have indicated an
interest in the partner and his or her success with
home procedures [1—3], but there is no published
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paper, known to us, that provides substantial in-
sight into the demographic characteristics of part-
ners, the nature and the extent of their training, and
the problems associated with their responsibilities.
Because dialysis teams need to locate and identify
able dialysis partners, we did a sample survey
across the United States of hemodialysis patients
and their partners. We examined how a number of
social, medical, demographic, economic, and so-
ciopsychologic variables may be related to selecting
the site for dialysis treatment.
Method
The data for the survey came from a two-staged,
stratified, clustered probability sample of home-
dialysis and facility-dialysis patients in the United
States. The first stage was a probability sample of
dialysis centers; and the second stage was the
patients associated with the sample centers. As
described below, the sample design was con-
structed to represent patients being dialyzed
throughout the United States during 1976. Con-
sequently, our results may be quite different from
the results of studies that limit dialysis facilities to a
single or a minimal number. To insure that all pa-
tients were represented, we used a complex sample
design. Technical aspects of the sample design have
been described previously [4].
For purposes of this study, the population to be
sampled was defined as all patients born on or be-
fore January 1, 1960, who began dialysis on or be-
fore October 31, 1975, and who were still receiving
dialysis as of the time of their interview (January
through March, 1978). Further, this population was
restricted to patients who were not permanently in-
stitutionalized and who were eligible for Medicare
as of January 1, 1976. The dialysis centers whose
patients were eligible for selection into the sample
were those that, as of 1976, had at least ten dialysis
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patients on file with the National Dialysis Registry
and were located in the conterminous United
States. All Veterans Administration hospitals were
excluded from the population of eligible centers.
At the first stage of the sampling procedure, the
National Dialysis Registry was used as the sample
frame to select approximately 15 sample points
across the United States. Because approximately
500 interviews were to be obtained eventually, each
sample point was expected to yield 33 interviews.
All dialysis facilities having a probability of being
included in the sample were then arranged into pri-
mary sampling units. Subsequently, 14 strata were
formed with the following variables: local program
support of dialysis patients (for example, payment
of Medicare deductibles and co-insurance), the geo-
graphic location, and the size of the ratio of facility
patients to home patients. A 15th stratum was
formed for small primary sampling units (PSUs). Fi-
nally, from each stratum, one primary unit with a
probability proportional to the measure of size (that
is, the total number of patients for all primary sam-
pling units in a given stratum) was selected.
Once this first stage of the sampling procedure
was completed, patients were subselected from 42
dialysis centers located in the following areas: the
District of Columbia, California, Illinois, Indiana,
Maine, Maryland, Massachusetts, Michigan, New
Hampshire, New Jersey, New York, North Caroli-
na, Pennsylvania, Tennessee, Utah, Vermont, Vir-
ginia, Washington, and West Virginia.
Included in the sample were free-standing and
hospital-based dialysis facilities (located in univer-
sity, general, and community hospitals) in both ur-
ban and nonurban regions of the country. The sec-
ond stage of the sampling procedure, the selection
of the patients to be interviewed, was accomplished
by stratifying all patients associated with the dial-
ysis facilities according to whether or not they were
home-dialysis or facility-dialysis patients. The Na-
tional Dialysis Registry's listing of patients was
used as the patient-sampling frame. Patients who
could not meet the screening criteria described
above, once comparisons were made with patient
records in Medicare files and with telephone calls to
the sample dialysis centers, were removed from the
sampling frame. Next, patients were (separately
from each center) randomly selected within each
patient stratum by using a simple random sampling
without replacement procedure. A conditional
probability of selecting a patient was established
given that the patient's PSU had been selected. Be-
cause the strata were formed so that all the mea-
sures of size were approximately equal, the number
of sample patients selected from each PSU was ap-
proximately equal.
For each center within the sample PSU, the field
interviewer was provided a list of sample patients
associated with each dialysis facility. The inter-
viewer verified that each sample patient met the
qualifications set down in the definition of the pa-
tient population. All sample patients who met this
definition were included in the study and inter-
viewed, and those failing to meet it were dropped
from the study.
In addition to the usual sampling procedures, the
design of any sample requires a careful assessment
of the extent to which the estimates of the target
population parameters are unbiased. The computa-
tion formulas for these estimates are derived from
the probability structure specified by the sample de-
sign. Estimation procedures thus developed use
weights that are the inverse values of the selection
probabilities associated with the sampling units at
each stage of sampling. Formulas describing the es-
timation procedures for stratified multistage sample
designs can be found in standard sampling texts [5,
6].
Data for this study were actually obtained from
interviews with 268 facility patients and 201 home
patients, as well as with 198 partners of these home
patients. Once the appropriate statistical weights
were introduced, the sample data were elevated to
the level of the population. Taking into consid-
eration the sample design [5-7], the study popu-
lation represented a total of 3,462 facility patients
and 1,198 home patients, as well as the home-dial-
ysis partners of 1,179 of these home patients. For a
variety of reasons, the home-dialysis partners of 19
patients were not interviewed. Additional data were
obtained from the physicians responsible for the
care of these patients, dialysis facility administra-
tors, and the Social Security Administration. All
data were patient-specific, and as a result, it was
possible to link data files in such a way that a sub-
stantial amount of information was available on or
related to each patient.
As with any survey, response rates were particu-
larly important, because statistical inference is ap-
propriate only if a sufficiently large number of the
representative sampled patients are willing to par-
ticipate. Response rates for all interviews in the
Home Dialysis Study were excellent. Of all patients
who passed the screens for the study, 97% agreed to
participate. In addition, 98% of all partners of sur-
veyed home patients were interviewed. Response
rates for a sample survey of the magnitude cited
here are highly acceptable [8, 9].
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Results
In presenting the results of this study, we will
necessarily abstract from a large amount of infor-
mation. The results are arranged and presented in
the following manner: (I) demographic profile, (2)
partner availability, (3) training, (4) sociopsycholog-
ic factors, (5) reasons for becoming a partner, and
(6) dislikes associated with dialysis. We will com-
ment very briefly on each of these.
Demographic characteristics. Approximately
two thirds (64.1%) of all partners were female. Ac-
cording to the National Dialysis Registry [10], ap-
proximately 60% of all patients in the dialysis popu-
lation as of January 1, 1976, were male. Because
partners of home patients are most often spouses of
these patients (see below), the number of female
partners was not surprising.
The racial composition of dialysis partners in this
study was definitely one-sided, with slightly over
93% white, 5.3% black, and 1.3% "other." The pa-
tient population in the home-dialysis setting was ap-
proximately 91% white, 7.8% black, and 1.3%
bother."
The majority of the dialysis partners were highly
educated. Better than 33.3% had attended college,
and another 12.5% had graduated from 4-year insti-
tutions. Overall, 80.4% had a high school education
or above.
The majority (93.4%) of the dialysis partners
were married, usually to the patients they were as-
sisting (76.1%). Furthermore, close to 90% were
members of the nuclear family, and approximately
84% resided in the same household as the patient.
Length of tune assisting. As shown in Table 1,
the majority of partners had assisted patients for 3
to 4 years (50%). A significant number, however,
had assisted for much longer. For example, 17.9%
had assisted 7 years or more, with the longest time
being 10.5 years.
Partner availability. Only 10.1% of the partners
came from outside the immediate family, and ap-
proximately 20% of these (2% of all partners) were
recorded as an extended family relative (Table 2).
As indicated above, 84% of the partners lived at the
same address as the patient. Furthermore, only
2.5% had moved in with the patient to be more
available for home treatment.
During the course of the survey, respondents
were asked to name those factors that they consid-
ered important in selecting the site of dialysis treat-
ment and to rank these factors in order of impor-
tance. The responses were analyzed to give equal
weight to the total response of any given respondent
while preserving the rank ordering of the factors
Table 1. Length of time partners have assisted with dialysisa
Length of tim&'
Absolute
frequency
Adjusted
frequency
%months years
ltol2 1 56 4.9
l3to24 2 75 6.4
25to36 3 247 21.1
37 to 48 4 338 28.9
49 to 60 5 151 12.9
61to72 6 93 7,9
73to84 7 60 5.1
85to96 8 63 5.4
97 to 108 9 32 2.8
109 to 120 10 40 3.4
121 to 126 11 14 1.2
Missing cases 7 (0.6%) 0.0
Total 1,179 100
a Actual interviews were conducted with 198 partners and 201
home patients. After weighting, these interviews represent a to-
tal of 1,179 partners and 1,198 home patients.
b The range was Ito 126 months, mean was 51.19 (so)26.80
months, with a median of 47.52 months.
Table 2. Relationship of dialysis partner to patient
Relationship
Absolute
frequency
Frequency
%
Spouse 912 76.1
Mother 32 2.7
Father 12 1.0
Brother 18 1.5
Sister 10 0.9
Son 24 2.0
Daughter 70 5.8
Friend 10 0.9
Employee 65 5.4
No one 21 1.8
Aunt 3 0.3
Daughter-in-law 15 1.2
Cousin 6 0.4
Total 1,198 100.0
named (Bryan, unpublished). The basic assumption
in this analysis is assignment of interval values to
the factors named by the survey respondents with
the most important factor being assigned the great-
est weight.
The importance of the partner from the viewpoint
of the patient in this study has been described else-
where [11]. Here, the relative importance of the
lack of partner availability for selection of facility
dialysis was more than two times greater than the
next most important factor. The relative importance
of a partner no longer available for the home patient
who returned to facility dialysis was more than six
times the value of the next factor.
Physicians supervising treatment of these pa-
tients were also queried about the factors they con-
sidered when recommending the treatment site.
They were asked to rank, in order, up to three fac-
tors for each patient. Table 3 is a tabular presenta-
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Table 3. Site selection factors considered by physicians
Factor
Facility patients Home patients
Relative
importancea
Frequency
of response
%
Frequency
Relative of response
importancea %
Suitable partner availability
Patientmotivation
Patientdesires
Suitable transportation to facility
Undue intrusion on family
Emotional stability
LocalMDsupport
Availability of home training program
Local home maintenance dialysis program
0.248 18
0.115 12
0.110 12
0.084 5
0.057 6
0.052 5
0.011 2
0.011 3
0.008 1
0.168
0.174
0.082
0.002
0.002
0.018
0.069
0.063
0.083
18
11
8
1
1
4
4
9
3
On a scale from 0.000 to 1.000
tion of factors that physicians assigned highest rela-
tive importance when recommending the dialysis
site. Also included is the frequency percent of total
responses (that is, the percent of times these factors
were mentioned). This table displays all factors
mentioned with a relative importance greater than
0.050 on a scale of 1.000 for either facility or home
patients. As shown, lack of a suitable (willing and
capable) partner is by far the most important factor
in assigning patients to facility dialysis, and the
availability of a partner is clearly the most impor-
tant factor in deciding that a patient should go to
home dialysis.
Home training. All home patients and their part-
ners are required to go through a home-training pro-
gram, but once again, little is known nationally
about the home training experience. To at least pro-
vide some information along these lines, we ques-
tioned home patients and their partners about this
training period. Of all the primary partners, 91.4%
had gone through home training with the patient
they now assisted. A sample representing 100 part-
ners had not actually gone through training with the
patients they served. This, however, was not un-
usual considering that interviews representing 129
of the partners were with paid dialysis technicians.
The length of time required for the partners to com-
plete home training ranged from 1 to 78 weeks (see
Table 4). The largest number trained for a period of
ito 6 weeks. A significant number also trained for a
period of 7 to 12 weeks. The length of the home-
training period was predominantly 6, 8, or 12
weeks, and the majority (92%) of partners com-
pleted home training within 18 weeks. Regardless of
the length of time devoted to home training, most of
the partners felt the training was adequate; only
7.4% indicated that they were dissatisfied with the
instruction they had received.
Sociopsychologic factors. Several social and
psychologic problems may be encountered in the
course of maintenance dialysis. These include the
restriction of social activities and fears related to
dialysis—factors that apply to both patients and
partners. Here, attention will be given to them only
as they apply to partners.
Restricted activities. Dialysis requires a signifi-
cant commitment from the partner. This com-
mitment must be to the patient as an individual. The
partner must become acquainted with dialysis pro-
cedures and be willing to engage in these repetitive-
ly for several years. This means the partner may
have to sacrifice certain activities because of time
restrictions imposed by dialysis responsibilities. In
this regard, partners did express concern. Of the
1,179 partners represented in the study, 80.8% in-
dicated that dialysis had forced them to reduce their
outside activities. When partners were asked to
Table 4. Length of training period for home dialysis partnersa
Number of weeks
Absolute
frequency
Frequency
%
lto2 90 8.5
3 to 4 153 14.5
5 to 6 210 20.0
7to8 144 13.7
9to 10 106 10.1
11 to 12 154 14.5
13 to 14 40 3.9
15 to 16 65 6.2
l7tol8 6 0.6
19to24 18 1.8
25 to 50 36 3.5
51 to 78 29 2.7
Missing cases 129(11%) 0.0
Total 1,179 100.0
a Actual interviews represented a total of 1,179 partners and
1,198 home patients.
b The range was ito 78 weeks, mean was 10.44 (SD) 11.15
weeks, with a median of 7.88 weeks.
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what extent their activity levels had changed, 28.8%
replied "very much," 42.2% replied "somewhat,"
and 8.5 % replied "very little."
Fear of dialysis. We anticipated a response of
fears related to dialysis and that the partners' most
intense fears would be probably those related to
their mistakes or machine-related problems that
could kill their patients. This expectation was only
partially substantiated by the study. When asked
how often they become anxious during the perform-
ance of home dialysis, 83.8% of the partners in-
dicated some level of anxiety; 11.4% of the partners
said they were frequently anxious, 27.5% were
occasionally anxious, and 44.9% (the largest num-
ber) were rarely anxious. Because of the many
patients and potential partners that have declined
home dialysis owing to fears and anxieties related
to it, these results were surprising. Results of
this study did indicate, as we expected, that anx-
ieties related to home dialysis declined with the
length of time a partner helped with dialysis. The
anxiety level during the first 2 years was somewhat
higher than it was in later years.
Many prospective home patients and partners ex-
press concern about having trouble with the dialysis
machine while at home. Machine problems were
found to be a continuing major dislike among part-
ners; 48.7% of the partners, however, did not worry
about this at all, 43.2% worried "some of the time,"
2.6% worried "most of the time," and only 5.5%
worried "all of the time." Study results did not in-
dicate that the length of time a partner had helped
with dialysis was related to his worrying about hav-
ing trouble with the machine.
Reasons for becoming a partner. No information
is available on a wide scale as to why people be-
come dialysis partners. Certainly, this question is
related to why patients decide in favor of home dial-
ysis. For example, if a patient decides to undergo
dialysis at home because of the geographic distance
between his home and the dialysis facility, then the
person who becomes the partner possibly does so to
reduce the time necessary for visits to the dialysis
facility. Our results indicated, however, a number
of other reasons, most of which were related to the
partner-as-spouse relationship or to the partner's
feeling that he was the only one available. Other
reasons included: the partner was paid, the cost of
facility dialysis was higher, it was a personal prefer-
ence, the patient disliked the center, and so on.
Of the partners, 11.1% served more than one pa-
tient. The range for the number of patients served
by a partner was between 2 and 11. Some of these
partners must have been dialysis technicians at fa-
cilities, because otherwise it would have been al-
most impossible for one individual to serve so many
patients.
Of the dialysis partners, 11.1% were paid for their
services. Yet, not all of these people had become
partners because they were paid. Only about half of
them did. What is somewhat surprising, however, is
the amount the partners are paid for their services.
The mean rate per dialysis session was $28.11. The
median was $32.35, and the range was from $2.00 to
$50.00. Slightly more than 56% of the partners were
paid in excess of $25.00 per session for their serv-
ices. Assuming that dialysis takes approximately 6
hours per treatment, we may say that people paid to
help with dialysis received an average of $4.69 per
hour.
In conclusion, there are relatively few major rea-
Sons why people become dialysis partners; in other
words, the distribution of responses across re-
sponse categories was highly concentrated. Most
people became partners because their spouse was
the patient or because they were the only one avail-
able to help. Also, paid dialysis assistants or part-
ners, on the whole, are paid moderately well. Un-
fortunately, the source of payment for these serv-
ices was not documented in the survey.
Partners' dislikes associated with dialysis. The
partners were asked what bothered them about dial-
ysis. These responses were coded into a list that in-
cluded socioemotional as well as logistical items.
Partners were then asked to rank the three most dis-
liked items, beginning with the most disliked. Using
the procedure described above, we computed the
values presented in Table 5 to show the relative im-
portance of each of the items listed. Three dislikes
of partners were, in order of importance, (I) the
possibility that the patient could die while on the
machine, (2) venipuncture ("sticking the patient
with needles"), and (3) "machine-related break-
downs." Each of these factors, as represented by
the relative importance scores, stand out from the
rest. The only other score that even comes close is
the 0.090 associated with emergencies.
Discussion
Of the partners in this study, 64% were female.
Even though this may be expected, considering the
preponderance of males in the 1976 dialysis popu-
lation, some other points are also worth consid-
ering. For instance, when self-care in the home is
undertaken, the burden to perform the required
services is often placed on females [12]. It is not
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uncommon for the role of the homemaker to be ex-
panded to include the duties necessitated by home
health care.
During the period January 1, 1973 to January 1,
1976, however, the percent of male home patients
dropped from 38 to 25% of the male dialysis popu-
lation. During the same period, the female home pa-
tients dropped from 34 to 20%of the female dialysis
population [10].
The appreciable decline in the proportion of fe-
male patients dialyzing at home compared with the
proportion of male patients may be a result of eco-
nomic pressures. In July of 1973, Medicare began
supporting dialysis therapy, and the relative eco-
nomic advantages of home dialysis over facility
dialysis decreased for all patients. The National
Dialysis Registry data and the survey data noted
above, however, also support the thesis that the ec-
onomic advantage for male patients to undergo dial-
ysis at home may not have decreased as much as it
has for female patients. The reason for this could be
that male patients more frequently hold part-time or
full-time jobs. This activity forces them to undergo
dialysis at night when facility dialysis may not be
available. In the case of female patients who are
spouses, however, the economic pressures may be
reversed. A male who is a potential partner may
find that performing a partner's activities would lim-
it his occupational opportunities. This would, in
turn, encourage a family decision to have the female
spouse-patient elect facility dialysis during the day
Table 5. Relative importance of partners' dislikes associated with
dialysis
Relative
importance Category label
0.181 That the patient could die while on the machine
0.134 Sticking the patient with needles
0.123 Machine-related breakdowns
0.090 Emergencies
0.070 That the patient will get sick
0.068 Loss of personal freedom
0.063 The length of time dialysis takes
0.052 That the patient will be on the machine indef-
initely
0.049 Other
0.045 Limited activity
0.038 Limited travel
0.022 Loss of personal income
0.0 19 The routine nature of dialysis
0.016 The machine itself
0.0 13 The patient does not cooperate
0.008 Power failures
0.003 Bothering with supplies
0.002 The mental strain of the patient
On a scale from 0.000 to 1.000
when there is a ready availability of facility treat-
ment.
Both customary expansion of the homemaker's
role and relative economic advantage of home dial-
ysis for male patients may contribute to the relative-
ly high percentage of males in the home population
noted in this study.
The demographic characteristics of the popu-
lation included in this study show that approximate-
ly 64% of all respondents are white, 35% are black,
and the balance is "other." The End Stage Renal
Disease Medical Information System for patients
enrolled from July 1, 1973, to March 31, 1979, show
that, of the living patients, whites represented 73%
of the population, blacks 24%, and the balance
"other." Thus, our survey may have somewhat
overrepresented the black population. As noted
above, however, a characteristic of the home popu-
lation, which is also reflected by partners in this
population, is the large number of white partners
(slightly over 93%). Therefore, for the dialysis pop-
ulation, as of 1976, the results presented in the de-
mographic description of this population are be-
lieved to be accurate, namely, that the vast majority
are white and relatively well educated. This does
not imply that this is a necessary condition for home
dialysis, but rather, merely the situation at time of
the study.
Also, the majority of the partners are married to
the patient or are part of the nuclear family, and
many of these individuals have been assisting the
patient with home dialysis for a long time. There-
fore, if a home-dialysis arrangement can be estab-
lished in which the partner has a high personal com-
mitment to the patient, there is a good probability of
maintaining the home dialysis treatment modality.
Without question, assisting with home dialysis re-
quires a significant time commitment by the partner
and the establishment or maintenance of a reliable
relationship between the partner and patient. Al-
though there is no information available on a wide
scale as to why people become dialysis partners,
certainly the answer is related to why patients de-
cide in favor of home dialysis. Recruitment of po-
tential partners might be expected to be impeded by
their fears or anxieties toward dialysis treatment.
Surprisingly, however, the results of this study in-
dicate that partner anxiety did not seem to be a very
critical problem. Where anxiety did exist, it was
particularly related to the possibility that the patient
might die while undergoing treatment. Further-
more, concern with machine-related problems ap-
parently has little correlation with the period of time
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the partner had been assisting with dialysis. Results
of this study indicate that if machine-related prob-
lems can be overcome, many of the partner's dis-
likes of dialysis may disappear.
For patients who are deemed potential home he-
modialysis candidates, the availability of a partner
is a necessity. The results indicate that, historically,
partners are most likely to come from within the pa-
tient's household and immediate family. This may
result, however, from the economic or social burden
of paying or otherwise reimbursing (for example,
free lodging, etc.) a person from outside the house-
hold to assist in the home dialysis treatment. An al-
ternative is for Medicare to assume the financial
burden of paying for home dialysis aides to come
into the household of patients to assist with dialysis.
In this event, the necessity for an in-household fam-
ily member to become a partner may be reduced or
eliminated.
In light of the long-term demands on a partner's
personal time required by dialysis, some sort of
backup or relief of the primary partner on an occa-
sional basis might improve acceptance of this role
by a likely candidate. Certainly, provision of a paid
dialysis aide to relieve the partner or to become a
partner, should one not otherwise be available,
would seem to be promising alternatives for the pro-
motion of home dialysis. This is under investigation
in Home Dialysis Aide experiments being con-
ducted by Medicare. Also recent Federal legislation
(P.L. 95-292) contains provision for possible home
aide support. Results of these experiments and pro-
grammatic changes are yet to be ascertained.
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